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(54) TiUe: SMOKE DEIECTTOR HOUSING 

I (57) Abstract 

An alann for detecting radiation and/or 
pollutants such as smoke, caiixsn monoxide, 
methane, radon or the like comprises a hous- 
ing and detection means removably mounted 
in the housing. The detection means is con- 
tained within a cartridge adapted to be seated 
on a tray which is slidably mounted within 
the housing such that die tray can be easily 
inserted and widtdrawn ftom die housing to 
enable easy replacement of die cartridge. 
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SMOKE DETECTOR HOUSING 



The present invention relates to an alarm for detecting radiation and/or air pollutants such as 
smoke, caibon monoxide, methane, radon or the like. 

It is known that contamination of detecting circuitry in a smoke alarm or the like, for example 
5 by dust or dirt, can occur with the result that the sensitivity of the smoke detection circuitry 

is compromised. Consequently.it is recoinmended that such circuitry is replaced onaregular 
basis, for example every ten years. 

A disadvantage associated with existing detectors is that they are often provided with the 
detection circuitry fixedly mounted to an outer housing as a single integrated unit. 
10 Replacement of the detection circuitry therefore necessitates replacement of the entire unit 
which, as the unit is normally mpunted to a room ceiling by means of screws or the like, is 
often a complicated and time-consuming process. 

The present invention seeks to provide an improved alarm. 

Accordmgly.thepresentinventionprovides an alarm for detecting radiationand/orpollutants 
such as smoke, caibon monoxide or the like having: 

housing means; and 
detection means; 

wherein the detection means is removably mounted in said housing means. 

Preferably said housing means comprises an upper housing member and a base, the upper 
housmg member and the base being adapted to be fitted together. 
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Advantegeously, the base comprises support means and carrier means slidably mounted on 
the support means, the carrier means being for seating the detection means thereon thereby 
to permit easy removal of the detection means. 

The present invention wiU now be described, by way of example only, with reference to the 
accompanying drawings in which: 

Figure 1 is a perspective view of aprefemed form of alarm according to the present invention 
in disassembled form; 

Figure 2 is a first inverse plan view of a base of the alarm of figure 1; 
Figure 3 is a second inverse plan view of the base of figure 2; 

Figure 4 is a perspective view, partly in section, of the alarm of Figure 1 in partly assembled 
fi>rm; 

Figure 5 is a perfective view ofthe alarm of Figure 1 in fiilfy assembled form; and 
Figure 6 is a drcuit diagram of a reset/test drcuit for the alarm. 

Referring to figures 1-3, there is shownapreferred form of alarm 10 according to the present 
invention. In this embodiment, the alarm 10 is a smoke alarm and is intended to replace a 
conventional ceiling rose for an electric light fitting. Convenientiy, tiierefore, the alarm is 
powered by tiie electricity supply to the Kght fitting. A back-up battery is tiso provided for 
use during times when tiie light fitting is switched off. The electricity supply is additionally 
used to charge the battery 

The smoke alarm 10 has an outer housing comprising two portions 12, 20 adapted to befitted 
together. The first part is an upper housing member 12 in the form of a substantially circular 
plate 14 which is intended to be mounted on a ceiling of a room by means of screws or the 
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like (not shown). The upper housing part 12 also has connecting means, in the form of a U- 
shaped strip 16, for connecting the two parts of the housing together. The strip 16 is rigidly 
connected to the plate by a pluraKty of stmts 18 which extend downwardly from a lower fece 
of the plate. The strip 16 and the plate 14 are thus connected in spaced apart relationship 
with their planes being substantially parallel. 

The second part of tiie housing is a base 20. a plan view of which is shown in Figures 2 and 
3. The base 20 is formed in two parts, a supporting member 22 and a carrier 24. The 
supporting part 22 takes the form of a tnincated circular plate 26 with a raised rim 28 
extending around the curved part of its perimeter. The carrier part 24 takes the form of a 
drawer or tray 30 which is mounted for sUding movement in to and out of the supporting part 
22 in the direction of the arrow A. As <;an be seen from Figure 3. when the tiay 30 is fiilly 
pushed into tiie supporting part 22. thebase forms a closed circularplatewiti, a rim extending 
fully around its circumference. 

As best shown in Figure4. the base 20 is adapted to be fastened to the upper housing portion 
12 to form an outer housing assembly which is substantially circular in cross section and 

which has flat upper and lower sur&ces defined by tiie outer surfeces of the plates 14, 26. 

The housing assembly is arranged such that tiie tray 30 of tiie base 20 is able to sfide in and 

out of the houang assonbfy in the direction denoted by the arrow. 

Referring back to Figure 1. the snioke alarm 10 includes a cartridge 40 containing smoke 
detection drcuitiy, a battery and an alarm sounder (not shown). The cartridge 40 is fully self- 
contained and can. in feet, operate indq>endentiy of tiie housipg assembly. The cartridge 40 
is adapted to be seated ontiietiay 30 oftiiebase 20 such tiiat it can be pushed into and drawn 
out of the housing assembly. 

The cartridge 40 has a recess 41 for engagement witii electrical connection means provided 
in tiie housing assembly as described below. The cartridge 40 has on its upper suifece two 
coaxial, truncated cones 42. 44 each havii^ a plurality of windows 46 disposed equidistantiy 
around tfieir circumferences. The inner cone 42 is fixed relative to tiie upper surface of tiie 
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lower portion of the cartridge 40 whereas the outer cone 44 is rotatable relative to the inner 
cone 42 and to the upper surfece. As the outer cone is rotated relative to the inner cone, the 
windows 46 in the cones are alternately aligned and disaligned depending on the relative 
positions of the two conbs. Alignment of the windows of the cones 42, 44 provides a 
plurality of openings into the cartridge for the passage of smoke. 

It is preferable, before the cartridge 40 is inserted into the housing assembly, that the 
windows are disaligned such that no openings into the cartridge are provided. This is to 
ensure that the smoke detection circuitiy witiiin the cartridge 40 is not contaminated by dirt 
or dust prior to its insertion in the housing assembly. 

In order to align the windows 46 in the cones 42. 44 when tiie cartridge 40 is inserted in die 
housing assembly, tiie smoke alarm 10 mcludes alignment means in the form of a spigot 48 
extending upwardly from an upper surface of tiie outer cone 44. and an associated shoulder 
50 formed in tiie upper housing member 12. As the cartridge 40. seated on tiie tray 30 is 
pushed into tiie housing assembly, tiie spigot 48 engages witii tiie shoulder 50 and causes tiie 
outer cone 44 to rotate (anticlockwise in tiie drawings) relative to tiie inner cone 42 and tiius 
align the windows to form the apertures into the cartridge 40. 

As can be seen, tiierefore, tiie windows are aligned to provide tiie openings into tiie cartridge 
only as tiie cartridge is inserted into tiie housing assembly. This prevents tiie need for tiie 
openings to be formed prior to insertion of tiie cartiidge in tiie housing, tiius reducing tiie 
likelihood of contamination by dust or dirt of die smoke detection circuitiy witiiin tiie 
cartridge 40. 



Referring to Rgure 1. tiie upper housing member has connection means 52 for connecting 
tiie smoke alaim to an extended electricity supply. It wiU be appreciated tfiat tiie external 
electricity supply may be tiiat for powering tiie Ught fitting or any otiier external supply. The 
connection means 52 is adapted to engage in tiie recess 41 of tiie cartridge 40. A radially 
iimer surface of tiie connection means inchides plugs and/or sockets for coupling tiie 
electricity supply to tiie cartridge 40 as tiie cartridge is inserted into tiie housuig. The 
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cartridge 40 has corresponding plugs/sockets which engage the plugs/sockets of the 
connection means 52. 

To prevent auseracddentiUy touching the plugs/sockets of the connection means, the smoke 
alarm 10 includes isolating means in the form of an arm 54 which is connected to the 
5 underside of the upper housing member and Is rotatable relative to the upper bousing member 
about a pivot point 56. On one side of the pivot point, the aim extends in a substantially U- 
shaped portion 54a. the purpose of which Is described below. On the other side of the pivot, 
the arm 54b extends radially outwardly and has at its end an arcuate flange 58 extending 
downwardly, perpendicular to the plane of the arm 54. 

10 Before insertion of the cartridge 40 mto the housing assembly, the flange 58 is aligned with 
the connection means 52 so as to cover the plugs/sockets and thereby isolate them from a user 
as shown in figure 4. As the cartridge is inserted into the housing by means of the tray 30, 
the rotation of the outer cone 44 caused by engagement of the spigot 48 with the shoulder 50 
causes a second spigot 60 also extending peipendiculariy upward from the upper surface of 

1 5 the outer cone 44 to engage in the U-shaped portion 54a of the arm 54. 

As the cartridge is fiirther inserted into the housing assembly, the second spigot 60, engaged 
in the U-shaped portion of the arm, causes rotation of the arm in the docfcwise direction as 
shown in Figure 4 such that the flange 58 is rotated away from the connection means 52 
thereby aUowing the plugs and/or sockets to connect with the conesponding phigs and 
20 sockets on the cartridge 40. 

If the cartridge 40 is withdrawn firom the outer housing, the second spigot 60 engaged in the 
U-shaped portion 54a of the ann 54, causes the arm to rotate in the anticlockwise direction 
and thus draw the flange back in front of flie connection means thereby to isolate the plugs 
and/or sockets of the connecting means from the user. 

25 It can be seen that the present invention provides an alann having the advantage that 
replacement of the detection circuitry is effected quickly and easily without necessitating 
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removal of the entire unit from the ceiling. This is achieved by providing the detecting 
circuitry in a discrete cartridge which is inserted into a housing assembly by means of a 
sliding tray and which connects with an electricity supply within the housing assembly. 



5 



Furthermore, since the cartridge 40 is fiiUy self-contained, replacement of the cartridge 
replacement of the electronic circuitiy. batteiy and sounder providing optimum reliability ft 



means 
br 



the alarm. 



It wiU be appreciated, however, that the invention is not limited to an alarm for detecting 
smoke. The invention is equally applicable to an alarm for detecting radiation, for example 
heat Cinfrared) or the Uke. and/or for detecting gaseous air poUutants such as carbon 
monoxide, methane and radon or the like. Furthermore, a single cartridge may be adapted 
to have detection circuitiy for detecting two or more of the above, for example smoke and 
carbon monoxide or smoke, heat and methane, or any other combination. 

Various modifications and improvements can be made to the invention. For example, in 
order to ensure that only the correct type of cartridge is inserted into the housing assembly, 
the tray 30 can be formed with cut-outs or apertures 60 formed in it as shown in figure 1 . The 
underside of the cartridge 40 can be formed with cooperating raised portions or protrusions 
62 whidi match the shape and depth of the apertures 60 such that when the cartridge 40 is 
seated correctly on the tray 30, the protrusions are engaged in the apertuiesand theunderside 
of the tray is thus uniform and smooth. 

Locking means in the fi>rm of a rake 64 may be fixed in the base 20. The lake has prongs 66 
inclined fipom the horizontal and pointing towards the direction from which the tray 30 is 
inserted. The prongs 66 have upturned teeth 68 which engage in the apertures 60. Ifacoirect 
cartridge 40 is seated on tiie tray 30 with its protrusions 62 eiigaged in tiie apertures 60, the 
teeth 68 of the rake 64 bear upwardly on, and slide across, the uniform underside of tiie tray 
30 as it is pushed into tiie housing assembly. however, an incorrect cartridge (having 
no^ncon^ protnisions on its underside) is seated on tiie tray 30, tiie teetii 68 of tiie rake 64 
engage m tiie apertures on tiie underside of tiie tray as it is pushed mto tiie housing assembly 
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assembly so as to lock the. tray and prevent it from being fully inserted. 

Moreover, the protrusions on the cartridge and the apertures in the tray can be shaped to 
distinguish between, for example, a methane alarm and a smoke alarm. This ensures that 
only the correct type of cartridge can be used in a given alarm. 

The alarm may also provided with means for indicating when replaconoit of the cartridge 
should occur. This may be achieved by a simple electronic timer which measures the life of 
the cartridge and indicates, for ocample by means of an LED, when flie unit has been in place 
for 1 0 years which is the recommended maximum life of a smoke alarm. Alternatively, the 
condition of the detection circuitry or the battery maybe monitored to provide an indication 
as to when the cartridge should be replaced. 

If a timer is used it can be arranged to begin counting down only after Uie unit is inserted, 
oiergized, removed from it's paclang or otherwise actuated. 

. Refming now to Figure 6, this shows a control circuit 140 which can be used to reset the 
smokealaim. The circuit 40 has fliree flip-flops 142, 144, 146 which are arranged to provide 
an ou^ut which is high in response to three input pulses on terminal fljree of the first flip- 
flop 142. Terminal three is connected to the ou^ut of the rectifier and filter unit 1 32 whilst 
terminal five of the flip-flop 142 is held high. The effect of this is that if the light switch 
providing power to the transformer 130 is flicked on and off rapidly three times the output 
of the counter circuit 148 formed by the flip-flops 142, 144, 146 goes high. 

The output of flie counter circuit 148 drives a relay 150 through a pair of MOS field effect 
transistors 1 52, 1 54, the relay in turn applying a reset signal to a logic device 154 which may 
be included in the reset circuit 1 3 8 or external to the reset circuit 1 38 and controlling the reset 
circuit in order to reset the alarm 136. As an alternative to the relay 150, tiie ou^ut of 
tiansistor 154 could be applied directly to the reset circuit 158 in order to reset the alarm. 



Whilst three "flicks" of the light switch are used to reset the alarm, it will be appreciated that 
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this number may be varied and the time period during which the "flicks" must be effected 
can also be varied. In addition, a different number of "flicks" of the light switch could be 
used, through the logic device 154, to test the alarm or to perform an alternative function 
such as a change of mode of the alarm, for example to detect a different pollutant such as 
carbon monoxide. 
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As an alternative to the circuit of Figure 6 being actuated via a direct electrical signal fiom 
the charging circuit, it could be effected by way of a signal generated by a light sensor 
tripped by rapid ON and OFF switching of the light bulb. 

During manufacture of the alarm, it is often the case that the battery suppUed by the 
manufacturer may have a low charge. The alarm of the present invention is provided with 
circuitry which generates an audible warning from the buzzer 122 when the chaise of the 
battery falls below a certain level. If the battery provided by the manufecturer already 
contains a low charge, during shipping of the unit it is possible that the audible low charge 
warning is constantty generated: This can be inconvenient and can further reduce the charge 
on the battery. It is preferable, therefore, to provide means for disconnecting, for example, 
the buzzer or the battery, from the circuitry during shippmg. This may be achieved, for 
example, by providing a strip of non-conducting material such as polythene between either 
the buzzer or the battery and the circuit board. An end of the strip of non-conducting 
material projects out of the main housing of the ahmn such that it can be pulled and 
withdrawn from between the buzzer and the circuit board prior to. or just after, insertion of 
the alarm into the ceiling rose light fitting. Once the alarm has been plugged into the light 
fitting, the lighting circuitry can be switched on such that a trickle charge is provided to the 
battery as described earlier, thereby to charge to the battery. 

Alternatively, the alama circuitry can be silenced in the above manner by building a short- 
circuit into the unit preventing the sounder from operating. This short circuit can. for 
example, be attached to a form of rip-cord which is removed before the cartridge is inserted. 
When the rip-cord is pulled the short circuit is permanently broken allowing the circuitty to 
function as intended. This gives the advantage of aUowing the circuitry to be permanenUy 
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soldered giving greater durability. 

Furthermore, rather than being manually actuated, the rip-cord can be actuated automatically 
(eg when the cartridge is inserted or removed fiom its packaging) or electticaUy (eg the short 
component is blown) and can also be combined with the actuator of the count down timer as 
previously described. 

An external sensitivity adjustment which is variable in discrete steps or continuously may 
also be provided on the alarm. Alternatively, to further reduce the degrading effect of heat 
on theperformance and effectiveness of the detection circuitry, the sensitivity of the circuitry 
may be automaticaUy adjustable such that as the temperature of the circuitry rises, its 
sensitivity is increased Thus any degradation in the performance of the detection circuitry 
is substantially compensated for by an increase in detector sensitivity. 
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Claims: 



1 An alarm for detecting radiation and/or pollutants such as smoke, carbon monoxide 
or the like having: 

housing means; and 

5 detection means; 

wherein the detection means is detachably mounted in said housing means. 

2 An alarm according to claim 1 wherein said housing means comprises an upper 
housing member and a base, the upper housing member and the base being adapted to be 
fitted together. 

3 3 Analatmaccordingtociiim2whereinthebasecomprisessupportmeansandcamer 
means sUdably mounted on the support means, the carrier means being for seating the 

detection means thereon for insertion into the housing means. 

4 Analannaccordingtoanyprecedingclaimwhereinthedetectionmeansiscontained 
within a cartridge. 

5 An alann according to claim 4 wherein the housing means includes first electrical 

connectionmeansconnectable to an extanal power supply and the cartridge includes second 
electrical connection means engageable with said first connection means for electrically 
comiecting said cartridge to said power supply thereby to allow said detection means to be 
FKJwered by said external power supply. 

6 An alarm according to claim 5 wherein the housing means fiirther includes cover 
means movable between first and second positions wherein: 
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in said first position said cover means restricts physical access to the first connection means 
and in said second position said cover means allows engagement of said first and second 
connection means. 



7 An alanm according to claim 6 wherein said cover means is movable between said 
first and second positions in response to insertion and removal of said cartridge into and fiom 
said housing means. 



8 An alarm according to any preceding claim wherein the cartridge is provided with a 
plurality of q>ertures to allow the passage of said radiation and/or poUutants into the 
cartridge for detection by said detection means. 

9 An alarm according to claim 8 wherein the cartridge is provided with closure means 
for closing said apertures, said closing means being means movable between first and second 
positions wherein: 

in said first position said closure means closes said apertures and in said second position said 
closure means opens said apertures. 

10 An alarm according to claim 9 wherein said closure means is movable between said 
first and second positions in req>onse to insertion and removal of said cartridge into and firom 
said housing means. 



1 1 An alarm according to any preceding claim having control means responsive to the 
energising and de-energismg of the external power supply a preset number of times over a 
preset time period to apply a reset signal to the alarm, thereby to reset the alarm in the event 
an accidental triggering thereof. 



12 An alarm according to any preceding claim and having control means responsive to 
the energising and de-energising of the external power supply a preset number of times over 
a preset time period to apply a test signal to the alarm thereby to test the alarm. 
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